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Abstract 

Recently, a Surveillance Epidemiology and End Results (SEER) survey of melanoma patterns of care by the Mayo 
Clinic, Scottsdale showed remarkable deviations from best practice patterns throughout the country. The study, 
which analyzed the SEER records of 35,126 stage I to III cutaneous malignant melanoma patients treated from 2004 
to 2006, showed that adherence to National Comprehensive Cancer Network (NCCN) therapeutic resection margins 
occurred in less than 36% of patients. Similarly, considerable variation in the quality of melanoma care in the 
United States when assessed using 26 quality indicators drawn by a panel of melanoma experts was 
independently reported. These observations underscore the significant lack of adherence to published best practice 
patterns reflected by the NCCN guidelines. The untoward effects of these variations in practice pattern can have an 
inordinate impact on the survival of melanoma patients in whom long term outcomes are affected by the 
adequacy of surgical management. Thin malignant melanoma is curable; however, thick or node positive 
melanoma is often incurable. This outcome is determined not only by the stage at presentation but by the use of 
best practice patterns as reflected in current NCCN cutaneous melanoma practice guidelines. 
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Review 

Recently, a Surveillance Epidemiology and End Results 
(SEER) survey of melanoma patterns of care by the Mayo 
Clinic, Scottsdale showed remarkable deviations from best 
practice patterns throughout the country. The study, 
which analyzed the SEER records of 35,126 stage I to III 
melanoma patients treated from 2004 to 2006, showed 
that adherence to National Comprehensive Cancer Net- 
work (NCCN) therapeutic resection margins occurred in 
less than 36% of patients [1]. In as many as 11% of patients 
the initial diagnostic excisional biopsy was the only surgi- 
cal resection undertaken. Approximately 40% of these 
patients were eligible for sentinel node biopsy (SNB) based 
on their micro-staging. However, only 53% of these 
patients ever had the SNB performed. Among those 
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whose SNB was positive, 27% never had a therapeutic 
completion node dissection (CLND). These observations 
underscore the significant lack of adherence to published 
best practice patterns reflected by the NCCN guidelines. 
These guidelines are widely available on-line and remain 
the standard of care. Why is it that they are not universally 
utilized? 

The departure from NCCN standards could be ascribed 
to the fact that most melanoma patients are not treated by 
trained melanoma specialists. Cursory review of the lengthy 
and thorough NCCN guidelines by episodic melanoma 
practitioners may be part of the problem. This was sug- 
gested by a recent publication by Erickson et al. (2008) in 
the community hospital setting where they observed that 
compliance with NCCN melanoma guidelines was subopti- 
mal among non-surgical oncologists when compared to 
surgical oncologists [2]. In an attempt to formulate the 
NCCN standards into measurable quality indicators, Bili- 
moria (2009) reported that there remains "considerable 
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variation in the quality of melanoma care in the United 
States" when assessed using 26 quality indicators drawn by 
a panel of melanoma experts [3] . For example, they report 
that only 25% of stage IB or II melanoma patients treated at 
Veteran Administration Hospitals in the United States had 
SNB compared to 60% at NCCN hospitals or 43% in the 
community hospital setting. Interestingly, most of the 
deviation in best practice patterns reported above result 
from the underutilization of a small subset of these guide- 
lines [4] . However, it is noteworthy that non-adherence to 
this small subset of the guidelines results in the greatest 
deleterious impact on patient outcomes. Conversely, heigh- 
tened attention to this subset may lead to significant 
improvement in clinical outcomes. More importantly, this 
primer should encourage even the inveterate practitioner to 
review the complete set of guidelines before embarking on 
the final treatment decision. 

We propose to focus on the indispensable essentials, 
which account for the observed departure from adher- 
ence to the current NCCN standards for the surgical 
management of malignant melanoma. This selective 
approach could lead to decreased variation in the 
observed national practice patterns and improve out- 
comes. We fully underscore the importance of all of the 
NCCN guidelines but also recognize that the contempor- 
ary data suggests that they are not widely adopted. This 
adjunct to best practice patterns is amenable for use in 
academic and non-academic centers alike. This subset of 
the NCCN guidelines addresses the primary elements of 
melanoma diagnosis and treatment, which although 
notably deficient in the reported national studies, is 
employed by trained surgical and medical oncologists 
expert in the field. Focusing our attention on these 
streamlined guidelines may avert departures from NCCN 
best practice patterns. They address the following essen- 
tial elements: 

1) Diagnosis and biopsy 

2) Microstaging and metastatic staging work up 

3) Therapeutic resection margins 

4) Indications for nodal staging with SNB 

5) Therapeutic CLND 

6) The role of metastasectomy in melanoma 
management 

Diagnosis and biopsy 

All pigmented cutaneous lesions, in which melanoma is 
included in the clinical differential diagnosis, should 
undergo a complete full thickness excisional biopsy with 
minimal margins. For convenience, this can be done easily 
with a punch biopsy, which should include adjacent nor- 
mal appearing skin [5]. Shave biopsy should be discour- 
aged as superficial shaves may under stage the actual 
thickness or micro-staging of a lesion and confound 



subsequent treatment decisions, which are based solely on 
thickness, ulceration and mitotic activity. Melanoma can 
be fatal; therefore, all cutaneous lesions, which include 
melanoma as a possible diagnosis, should be biopsied. 

Micro-staging and metastatic staging work up 

Although increasing annually in incidence, the majority of 
melanoma patients present with stage I disease. Only 16% 
of melanoma patients have nodal metastasis at diagnosis; 
therefore, for lesions with minimal likelihood of nodal 
metastasis no metastatic work up is indicated [6] . Patients 
with node negative thin (< 1 mm) melanoma and inter- 
mediate thickness melanoma (1 to 4 mm) without nodal 
involvement or specific symptoms suggestive of metastatic 
disease need not undergo a metastatic work up, computed 
tomography (CT) or CT/positron emission tomography 
(PET) or brain CT. In these patients (Stage Ha), the yield 
of positive findings on imaging is very low and those 
found to have a positive sentinel node could undergo 
metastatic work up after the SNB discloses the need for 
such a work-up prior to therapeutic CLND (Coit, 2011) 
[7]. Intermediate thickness melanoma with high risk fea- 
tures (ulceration, increased mitotic activity defined as 
greater than one mitotic figure per high power field) on 
micro-staging should likely undergo a metastatic work-up 
prior to SNB. No specific data exist to break down this 
recommendation by thickness; therefore, the decision is 
up to the treating physician. Likewise, thick melanoma 
(> 4 mm) is accompanied by substantial risk (> 60%) of 
distant metastases and should undergo a preoperative 
metastatic work-up. In the age of PET/CT, dedicated CT 
or magnetic resonance imaging (MRI) can be used to 
define inconclusive PET/CT findings, such as liver or 
brain involvement or elevated lactate dehydrogenase 
LDH. 

Therapeutic resection margins 

Often the pathologist's report of a diagnostic biopsy of 
melanoma will include a statement regarding the pre- 
sence or absence of tumor at the biopsy margins. This 
information is of no significance and can mislead many 
primary care physicians into not seeking additional sur- 
gical consultation. Therapeutic margins for melanoma 
are a function of the micro-staging thickness of the mel- 
anoma. Clear radial margins of 1 cm are required for all 
thin melanoma while 2 cm radial margins are recom- 
mended for all intermediate thickness lesions. These evi- 
dence-based recommendations have been designed to 
avoid a local recurrence, which is accompanied by a dis- 
mal five-year survival. Thick melanoma can be managed 
with 2 cm radial margins or greater if the lesion is asso- 
ciated with clinically evident satellitosis [7]. Melanoma 
in situ which has no metastatic potential should be 
excised with a 5 mm radial margin designed to remove 
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all of the pre-malignant tissue to avoid a potential local 
invasive recurrence. 

Indications for nodal staging with SNB 

Indications for nodal staging with SNB [8] in patients 
whose performance status is permissive of a subsequent 
therapeutic lymphadenectomy are: 

A) All high risk thin melanoma (< 1 mm thick but 
associated with ulceration, increased mitotic activity 
or Clark level IV or V) should undergo SNB. 

B) All melanoma thicker than 1 mm should undergo 
SNB. 



Therapeutic CLND 

Unlike breast cancer, where contemporary evidence [9] 
has determined that lymphadenectomy for breast cancer is 
foremost a staging procedure, lymphadenectomy for cuta- 
neous malignant melanoma is currently regarded as a 
therapeutic procedure. Morton has elegantly showed that 
all sentinel node micro-metastases progress to clinical 
macro-metastases [10]. Therefore, lymph node manage- 
ment for melanoma is different than that for breast cancer, 
a more familiar condition to many practicing physicians. 

All patients with good performance status who have 
positive sentinel nodes should undergo a therapeutic 
CLND. Surgeons experienced in more complicated proce- 
dures, such as radical groin dissections or modified neck 
dissections, may be consulted in this setting. The presence 
of non-sentinel node involvement documented only by 
CLND is a significant adverse prognostic indicator. In a 
study by Coit et al, 2,009 patients with positive non-senti- 
nel node involvement had a median survival of 33 months 
while those with no non-sentinel node involvement had a 
median survival of 104 months [11]. These findings affirm 
the need for CLND in patients with a positive SNB. Yet, as 
reported by Wasif, 2010, Erickson, 2008 and more expli- 
citly by McMasters, 2010, many have reported that only 
50 to 69% of melanoma patients in the USA undergo a 
therapeutic CLND for positive SNB. In a preliminary 
review, among patients with histological positive SNB, the 
Multi-Center Lymph Node Trial demonstrated that 
patients undergoing a CLND showed a five-year survival 
advantage over those who did not (72.3% vs. 52%) [10,12]. 
In the Sunbelt Melanoma Trial, patients completing a 
CLND for positive SNB had a 67% five-year survival. 
Lastly, CLND affords excellent loco-regional control with 
nodal recurrence rates less than 4% compared with those 
not subject to a CLND for positive SNB [6]. In short, 
patients with pathologic stage III disease can be rendered 
free of tumor with aggressive loco-regional surgical ther- 
apy leading to improved survival. 



The role of metastasectomy in melanoma management 

Recent progress in the targeted systemic therapy of stage 
IV melanoma is admittedly modest [13]. Thus, selective 
surgical intervention remains the mainstay for eradica- 
tion of loco-regional recurrence at favorable metastatic 
sites. The success of aggressive metastasectomy hinges 
on the understanding of the biological behavior of mela- 
noma and specifically the course of the illness on the 
individual patient. Without question, a long disease-free 
interval in excess of three to five years or more is a very 
important criterion for considering resection of a solitary 
metastatic focus. Solitary recurrences of the soft tissue 
and lung can be resected with excellent long term out- 
come. More modest outcomes can be seen in the resec- 
tion of single brain metastasis and in selected patients 
even surgical intervention for liver metastases is useful 
[14,15]. 

In transit metastases defined as soft tissue, skin or 
dermal recurrences between the primary site and its 
anatomic nodal drainage basin are a frequent site of 
loco-regional recurrence. These are usually too numer- 
ous to resect, particularly when found in the extremities. 
In the extremities these are often expected sequelae in 
patients with thick melanoma with microscopic satellito- 
sis and positive sentinel nodes who undergo a CLND. 
Prospective studies [16] from the Sidney Melanoma 
Unit in Australia have shown that isolated heated limb 
infusion as described by Thompson results in remark- 
able response rates in 85 to 95% of patients and eradica- 
tion of disease defined as a complete remission in 50%. 
The technique is reproducible but calls for collaboration 
between surgeons, surgical oncologists, perfusionists and 
interventional radiologist for optimal outcomes. 

In summary, even in the metastatic setting aggressive 
surgical management of selected stage IV patients can 
be very effective [14]. 

Conclusions 

Increased attention to the essential elements of current 
NCCN management guidelines for the surgical treatment 
of patients with cutaneous malignant melanoma can 
improve the care of most of these patients who present 
with early disease and improve outcomes. Variations in 
practice patterns resulting from the disuse of this subset of 
the guidelines account for most of the reported departure 
from best practice patterns. Additional recommendations 
to curb these practice variations, such as the inclusion of 
all melanoma patients in discussions at multi-disciplinary 
tumor boards, should already be in place. Yet, the sheer 
numbers of patients with early or favorable presentation 
does not permit the review of all of these cases, even in 
academic specialty centers. Another option is regionaliza- 
tion of care for malignant melanoma as has been done for 
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complicated tumors, such as pancreatic or esophageal can- 
cers. However, 1 in 74 Americans is diagnosed with cuta- 
neous melanoma [17] and in the majority their 
management does not incur the potential morbidity and 
mortality inherent to the surgical management of pancrea- 
tic or esophageal cancer patients, which has resulted in 
the regionalization of their care. Therefore, regionalization 
would probably be impractical and costly. 

The data suggest that the management of the newly 
diagnosed patient with malignant melanoma remains 
primarily a community-based surgical problem. An 
understating of the natural course of the illness and the 
role of surgical intervention in arresting its progression 
remains the most important determinant of satisfactory 
long term outcomes. In that vein, adherence to best 
practice patterns as elucidated by the NCCN standards 
should be paramount. Currently, reported variations in 
adherence to these best practice patterns in the surgical 
management of malignant melanoma can only have a 
negative impact on the overall survival of these patients. 
Yet, as shown herein, renewed attention to a key subset 
of admittedly underused NCCN guidelines for mela- 
noma could lead to a significant improvement in out- 
comes. Approaches such as those suggested here may 
also enhance the use of the entire set of guidelines and 
narrow the reported variability in practice patterns. 

Abbreviations 

CLND: completion node dissection; LCH: lactate dehydrogenase; NCCN: 
National Comprehensive Cancer Network; SEER: Surveillance Epidemiology 
and End Results; SNB: sentinel node biopsy. 

Authors' contributions 

ES, the author, is responsible for the composition and draft of this 
manuscript and has read and approved the final manuscript. 

Competing interests 

The author declares that they have no competing interests. 

Received: 27 June 2011 Accepted: 6 April 2012 Published: 6 April 2012 



7. Coit D: Imaging Guidelines for Melanoma. NCCN 16th Annual Conference 
Hollywood, Florida; 2011. 

8. Caudle AS, Ross Ml, Prieto VG, Warneke CL, Lee JE, Johnson MM, 
Gardner JM, Royal RE, Cormier JN, Lucci A, Gershenwald JE: Mitotic rate 
predicts sentinel node involvement in melanoma: Impact of the 7 th 
edition AJCC Melanoma Staging System. In Ann Surg Oncol. Volume 17. 
Society of Surgical Oncology 63rd Annual Cancer Symposium. St Louis, MO, 
2010; 2010:(Suppl 1):S8. 

9. Giuliano AE, Hunt KK, Ballman KV, Beitsch PD, Whitworth PW, 
Blumencranz PW, Leitch AM, Saha S, McCall LM, Morrow M: Axillary 
dissection vs. no axillary dissection in women with invasive breast 
cancer and sentinel node metastases: a randomized clinical trial. JAMA 
2011, 305:569-575. 

10. Morton DL, Cochran AJ, Thompson JF, Elashoff R, Essner R, Glass EC, 
Mozzillo N, Nieweg OE, Roses DF, Hoekstra HJ, Karakousis CP, Reintgen DS, 
Coventry BJ, Wang HJ, Multicenter Selective Lymphadenectomy Trial Group: 
Sentinel node biopsy for early-stage melanoma: accuracy and morbidity 
in MSLT-I, an international multicenter trial. Ann Surg 2005, 242:302-31 1, 
discussion 31 1-313. 

1 1 . Ariyan C, Brady MS, Gonen M, Busam K, Coit D: Positive non-sentinel node 
status predicts mortality in patients with cutaneous melanoma. Ann Surg 
Oncol 2009, 16:186-190. 

12. Morton DL, Thompson JF, Cochran AJ, Mozzillo N, Elashoff R, Essner R, 
Nieweg OE, Roses DF, Hoekstra HJ, Karakousis CP, Reintgen DS, Coventry BJ, 
Glass EC, Wang HJ, MSLT Group: Sentinel node biopsy or nodal 
observation in melanoma. N Eng J Med 2006, 355:1307-1317, Erratum in N 
Engl J Med 2006, 355:1944. 

13. Ernstoff MS: Been there, not done that - melanoma in the age of 
molecular therapy. N Eng J Med 201 1, 364:2547-2548. 

14. Essner R, Lee JH, Wanek LA, Itakura H, Morton DL: Contemporary surgical 
treatment of advanced-stage melanoma. Arch Surg 2004, 139:961-966, 
discussion 966-967. 

15. Rose DM, Essner R, Hughes MD, Tang PC, Bilchik A, Wanek LA, 
Thompson JF, Morton DL: Surgical resection for metastatic melanoma to 
the liver. Arch Surg 2001, 136:950-955. 

16. Thompson JF, Kam PC, Waugh RC, Harman CR: Isolated limb infusion with 
cytotoxic agents: a simple alternative to isolated limb perfusion. Semin 
Surg Oncol 1998, 14:238-247. 

17. Rigel DS, Carucci JA: Malignant melanoma: prevention, early detection, 
and treatment in the 21st century. CA Cancer J Clin 2000, 50:215-236. 



doh10.11 86/1 477-781 9-1 0-54 

Cite this article as: Silva: Adjunct primer for the use of national 
comprehensive cancer network guidelines for the surgical management 
of cutaneous malignant melanoma patients. World Journal of Surgical 
Oncology 2012 10:54. 



References 

1. Wasif N, Gray RJ, Pockaj BA: Report card for compliance with NCCN 
guidelines in the surgical management of cutaneous melanoma across 
the United States: time for remedial classes? ASCO Annual Meeting 
Proceeding:, 2010, Abstract 8515. 

2. Erickson JL, Velasco JM, Tieken TJ: Compliance with melanoma treatment 
guidelines in a community teaching hospital: trends and other variables. 
Ann Surg Oncol 2008, 15:1211-1217. 

3. Bilimoria K, Raval MV, Bentrem DJ, Wayne JD, Balch CM, Ko CY: National 
assessment of melanoma care using formally developed quality 
indicators. J Clin Oncol 2009, 27:5445-5451. 

4. Bilimoria KY, Balch CM, Wayne JD, Chang BF, Palis BE, Dy SM, Lange JR: 
Health care systems and socieconomic factors associated with variance 
in use of sentinel node biopsy for melanoma in the United States. J Clin 
Oncol 2009, 27:1857-1863. 

5. Balch CM, Milton GW, Shaw H, Soong S: Surgical Management of Primary 
Melanoma in Cutaneous Melanoma J B Lippincott Co; 1985, 74-78. 

6. McMasters KM: Why does no one want to perform lymph node 
dissection anymore? Ann Surg Oncol 2010, 17:358-361. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



BioMed Central 



v. 



